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Pa6oyas nporpamma no 6uosioruu 10-11 kaacc
IlosicHuTeIbHAA 3aNIUCKa

Pab6oyas nporpamma coctaBJieHa B cOOTBeTCTBUM ¢ TpeboBaHussMu OI'OC (COO), Ha
ocHOBe npuMepHoU nporpamMmmel COO.

MecTo npeMeTa B y4e6HOM IJIAHE:

e 10 ksacc - 3 4yaca B HegeJto, Bcero 102 4yaca;

e 11 ksacc - 3 yaca B HegeJto, Bcero 102 yaca;
Bcero 3a kypc oby4yenus (2 roga) - 204 yaca.
Kypc usyyaeTcs Ha yriiy6JieHHOM ypPOBHE.

Il1aHupyeMble pe3y/ibTaTbl 0CBOEHUA Kypca

JINYHOCTHBIE pe3yJbTaThl 0CBOEHHUSI OCHOBHOM 06pa3oBaTe/ibHOW MPOrpaMMBbl:

1) poCCUHCKYy!0 TpaKAaHCKYH HJeHTUYHOCTb, MAaTPUOTU3M, YBXKEHHE K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH INepes, PoAuHON, ropfocTu 3a CBOW KpaH, CBOMO
Popauny, npomioe W HacTosdllee MHOTOHALlMOHAJbHOro Hapopaa Poccuu, yBaxkeHue
rocyjapCTBEHHbIX CHMBOJIOB (rep6, ¢Jar, rTMMH);

2) rpaXkJaHCKYI0 MO3UIMI0 KaK aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUHCKOI0
0011[ecTBa, OCO3HAIOLET0 CBOM KOHCTUTYLMOHHbIE MpaBa M 003aHHOCTH, YBaXKaloLlero
3aKOH U NPaBONOPAA0K, 00/1a1al01ero 4yBCTBOM COOGCTBEHHOI'0 JJOCTOMHCTBA, 0CO3HAHHO
NPUHUMAIOLEr0 TPaJULIMOHHbIE HallMOHAJIbHbIE U 00leyesoBeYeCKUe I'YMaHUCTUYEeCKUE
Y IeMOKpaTHU4YeCKHe LIleHHOCTH;

3) FOTOBHOCTb K CayxeHH0 OTe4ecTBY, ero 3aluTe;

4) cPopMUPOBAHHOCTb MHUPOBO33PEHUs], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKH U 00OLeCTBEHHOU NPAKTHUKHU, OCHOBAaHHOTO Ha JiUaJiore KyJabTyp,
a TakXe pas3JU4HbIXx (OpPM OOILECTBEHHOTO CO3HAHMS, OCO3HAHUME CBOEro MecTa B
NOJIMKYJIbTYPHOM MUDpE;

5) cGopMHUPOBAHHOCTb OCHOB CAMOPAa3BUTUSA U CAMOBOCIIMTAHUSA B COOTBETCTBUH C
o0l1eyesI0OBeYECKUMHU LIEHHOCTAMU U M/Jlea/laMu IPaXKJaHCKOro 0611ecTBa; TOTOBHOCTb U
CIOCOOGHOCTB K CAMOCTOATENIbHOW, TBOPYECKOM U OTBETCTBEHHOM J1eATeJIbHOCTHY;

6) TOJIepaHTHOE CO3HAaHHE U NOBeJleHUe B MOJUKYJIbTYPHOM MHUPE, FTOTOBHOCTb U
CIOCOGHOCTb BECTU JAUAJIOr C APYTUMH JIIOAbMH, JOCTUraTh B HEM B3aUMOIOHHUMaHMUS,
HaXOJUTh OOLHe LieJIM U COTPYAHMUYATD JJIS UX JOCTHIXKEHUS;

7) HaBbIKM COTPYJAHHUYECTBA CO CBEPCTHUKAMHM, J€TbMU MJIQZILIEro BO3pacTa,
B3pOCJBbIMU B 00pa3oBaTe/IbHOW, OOLEeCTBEHHO I0JIE3HOM, y4eOHO-HCCIel0BaTeIbCKOM,
IIPOEKTHOM U PYTUX BUJaX eATeJbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBe/leHHe Ha OCHOBE YCBOEHUs 001edeoBeveCKUX
LleHHOCTeH;

9) rOTOBHOCTb U CIIOCOGHOCTD K 06pa30BaHUIO, B TOM 4YHKCJie caM006pa30BaHHUI0, Ha
NPOTSPKEHUU BCEH )KU3HU; CO3HATE/IbHOE OTHOILIEHHUE K HEMPEPbIBHOMY 06pa30BaHMI0 KaK
YCJ0BUIO yCHElIHOM NpodecCHoHaIbHOM Y 00111eCTBEHHOH J|eSITeJIbHOCTY;

10) scTeTHyeckoe OTHOLIEHHWE K MHUpPY, BKJIKOYas 3CTETUKY ObITa, HAyYHOrO0 M
TEeXHUYECKOT0 TBOPYECTBA, CIOPTA, 00LeCTBEHHbIX OTHOIIEHUH;

11) npuHATHE U peasn3altIo e HHOCTeH 3/J0pOBOT0 U 6€301acHOro 06pas3a »KU3HH,
NOTPeO6HOCTH B  (PU3UYECKOM CaMOCOBEPUIEHCTBOBAHUM, 3aHATUAX CIOPTHUBHO-
O3/I0POBHUTEJIbHOW  J1eATeJIbHOCTbIO, HeNpUsTHe BpeAHbIX NpPHUBBbIYEK: KypeHMUs,
yHoTpebIeHUS aJIKOT0J151, HAPKOTUKOB;



12) GepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIeHHEe K PU3UYEeCKOMY M
IICUXOJIOTUYECKOMY 3/[0pOBbl0, KaK COOCTBEHHOMY, TaK U [pyrux JIIOJeH, yMeHue
OKa3bIBaTh ME€PBYI0 MOMOIIlb;

13) oco3HaHHBIA BbIOOP Oyaylled npodeccud U BO3MOXKHOCTEW peasn3aliu
COOCTBEHHbIX )XU3HEHHBIX [IJIAHOB; OTHOILIEHUE K NPOPeCCUOHATbHON JesiTeJIbHOCTU KaK
BO3MOXXHOCTHM y4aCcTHUsl B pEIIeHUU JIMYHBIX, OOIIECTBEHHBIX, T'OCY/lapCTBEHHBIX,
0061IeHalMOHAbHBIX TPO6JIEM;

14) cPopMUPOBAHHOCTb 3KOJIOTUYECKOTO MbIIIJIEHUS, MOHWMaHUS BJIUSHUSA
COLIMa/IbHO-3KOHOMHYECKHUX MPOLEeCCOB Ha COCTOSTHWE MPUPOJHON U COLUAJIbHOMN Cpeabl;
NpUOOpeTEeHHE ONbITA 9KOJIOTO-HaNPaBJeHHOM AeTeJbHOCTH;

15) OoTBeTCTBEHHOe OTHOLIEHHMe K CO3JaHHI0 CeMbU Ha OCHOBE OCO3HAaHHOTO
NPUHATHSA LeHHOCTEeN CEMEeNHOM KU3HHU.

MeTanpeaMeTHble pe3yJbTaThl OCBOEHMS OCHOBHOM 06pa3oBaTeJbHOU
NpOrpaMMBbil:

1) yMeHHe caMOCTOSITENIbHO ONPEeAEATh LeJIU AesdTeJbHOCTU U COCTABJIATD IJIaHbl
JlesITeJIbHOCTH; CaMOCTOSITE/IbHO OCYILECTBJISATb, KOHTPOJUPOBAaTb U KOPPEKTHUPOBATH
JlesITeJIbHOCTh; UCII0JIb30BaTh BCe BO3MOXKHbIE PeCypcChl AJs JOCTHXKEHUS MOCTaBJIEHHBIX
nejlel W peajv3alUy I[IJIAHOB /[esTeJbHOCTH; BbIOMpPATh YCIELIHble CTpaTerud B
Pa3JIMYHBIX CUTyaLUsIX;

2) yMeHMe NPOAYKTUBHO 0011AaThCS ¥ B3aUMO/IEMCTBOBATH B IIPOLIECCE COBMECTHOU
JleITEJIbHOCTH, YYUThIBAaTh MO3UIUM JPYTUX YYACTHUKOB JesATeJbHOCTH, 3PPEKTUBHO
paspeliaTb KOHQJIUKTHI;

3) BJIaJleHHe HaBblKaMM [03HaBaTeJbHOM, Y4eOHO-HUCC/Ie[0BaTeNbCKOU U
IPOEKTHOM [JlesITeJIbHOCTH, HaBbIKaMU pa3pelleHus Mpo6JieM; ClIOCOOHOCTb U TOTOBHOCTb
K CaMOCTOSATE/JbHOMY MNOWUCKY MEeTOJ0B pellleHUs NPaKTHYeCKUX 3a/ay, NPHUMeHEeHHUI0
Pa3JIMYHbIX METO/0B MO3HAHUS;

4) TOTOBHOCTbH M CHOCOOHOCTb K CaMOCTOSTEeJbHOW HHPOPMAIUOHHO-
N03HABaTeJbHOU [1eATEeJIbHOCTH, BKJIOYAasi yMeHHEe OpPUEHTUPOBATbCA B PasIMYHbIX
HMCTOYHUKAX UHPOPMALIMH, KPUTUUECKH OLIEHUBATh U UHTEPIPETUPOBATh MHPOPMALHUIO,
NoJIy4aeMylo U3 Pa3/IMYHbIX UCTOUHHUKOB;

5) yMeHHe UCNOJIb30BaTbh CpeACcTBAa UHPOPMALMOHHBIX U KOMMYHHUKALMOHHBIX
TexHosiorul (ganee - HWKT) B pelleHUM KOTHUTHMBHBIX, KOMMYHUKaTHBHBIX U
OpPraHM3alMOHHBIX 33Jlad C COOJII0JleHHEeM TpeOOBaHUW IPrOHOMHUKHM, TEXHUKHU
6e30MaCHOCTH, TUTHEHbl, pecypcocbepekeHus], MPABOBbIX U ITUYECKUX HOPM, HOpPM
MH$OpPMaIMOHHOUW 6€30MaCHOCTH;

6) yMeHue onpeJessiTb Ha3HadyeHHWe W QYHKIMU PpPas3jUYHbIX COLMAJbHBIX
WHCTUTYTOB;

7) yMeHHe CaMOCTOSITEJIbHO OLleHHWBaTh U MPHUHUMATh pelleHus, onpefesaiolie
CTpaTeruio MoBeJIeHUs, C Y4ETOM IPAXKAAHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

8) BJyaZieHHe SI3bIKOBBIMHU CPeICTBAMHU — YMEHHE SICHO, IOTUYHO U TOYHO H3JaraTh
CBOIO0 TOYKY 3p€HUS], UCNI0JIb30BATh a/IeKBaTHbIE I3bIKOBbIE CPE/ICTBA;

9) BJlafileHMEe HaBblKaMM [03HAaBaTeJbHOM pedsieKCMU KaK OCO3HaHMUSA
COBeplUIaeMbIX JIEMCTBUU W MBICJUTEJNbHBIX NPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUH,
rpaHul], CBOEro 3HAHUSI M He3HaHHS, HOBBIX MO3HAaBaTeJbHbIX 3aZad U CPEJACTB HUX
JIOCTHXKEHMUSI.

IIlpeaMeTHBIE pe3y/IbTaThbl OCBOEHHSI OCHOBHOM 06pa30BaTeIbHOU MPOrpaMMbl:

«buosiorus» (6a30Bbli ypPOBEHb):



1) cbopMHUPOBAHHOCTb MpeJACTaBJEHUH O pPOJM W MecTe OHOJIOTUM B COBPEMEHHOU
Hay4yHOW KapTUHe MHpa; NMOHUMaHHe pPoJiM O6UOJO0TMHM B OPMUPOBAHHUU Kpyrosopa M
bYHKIIMOHA/NIbHOM TPAaMOTHOCTH YeJIOBEKA /i1l pellleHUs PaKTUYECKUX 3a/1a4;

2) BJaJleHWe OCHOBOIOJIATaloLMMU MOHATHUSAMMU U NpPeACTaBJEHUAMU O XKUBOW NMPUPO/E,
e€é ypOBHEBOM OpraHM3alMM U 3BOJIIOLHH; YBEepeHHOe I0JIb30BaHWEe OHO0JIOrHYeCcKOr
TEPMHHOJIOTHEN U CHMBOJIMKOH;

3) BJlaJleHWe OCHOBHbBIMM ME€TOAAMH HAY4YHOrO I[MO3HAHHA, HCIOJIb3yeMbIMU IIPpHU
O6HO0JIOTUYECKUX HCCieJ0BAHUAX KHBbIX 00'bEKTOB U IKOCHUCTEM: OIllMCaHHNe, USMEpEHHe,
IpoBeaeHue Ha6JI}0,£[6HI/II\/JI; BbIABJIEHHE K OLI€HKA dHTPOIIOI€HHbIX W3MEeHEeHUH B Inpuponae,

4) cdopMHUPOBAHHOCTb YMEHUN OOBSCHATD pe3yJbTaThbl OMOJIOTMYECKHUX IKCIIEPUMEHTOB,
pelIaTh 3JieMeHTapHble GUOJIOTHUYECKHEe 3a/Ja4H;

5) cpopMUpOBaHHOCTL COOGCTBEHHOW TMO3UIMKA 1O OTHOUIEHHI K OHOJIOTMYECKOU
WHPOpMAIMK, TOJy4aeMOH H3 pa3HbIX HCTOYHUKOB, K IJIOOQJIbHBIM 3KOJIOTHYECKHUM
npo6JieMaM U MYTSAM UX PelleHHUs.

«buosorus» (yryiy6eHHbIA YPOBEHB):

1) cdopMUPOBAHHOCTb CUCTEMbI 3HAHUH 006 OOLUX OUOJIOTHUYECKHUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSIX;

2) cbOpMHUPOBAHHOCTb YMEHUH HUCCIe0BATh U aHAJIM3UPOBATb OGUOJIOTUYECKHE 0OBEKTHI
U CUCTEMbI, OOBSICHATH 3aKOHOMEPHOCTH OHOJIOTHUYECKUX IIPOIECCOB M SIBJIEHUM;
NPOrHO3UPOBATH NOC/ECTBUSA 3HAUMMBbIX OHO0JIOTUYECKUX UCCIIeJ0BAaHUM;

3) B1aJieHUe YMEHUSIMU BblIBUTATh FMIOTE3bl HA OCHOBE 3HAHUH 00 OCHOBOIOJIATa0 L{UX
OMOJIOTUYECKUX 3aKOHOMEPHOCTAX U 3aKOHAX, O MPOUCXOXKJEHHUU U CYLIHOCTHU >KU3HHY,
r106a/bHbIX HM3MEHEeHUsIX B Ouocdepe; TNpPOBepPSATb  BbIJBUHYTble T'MIOTE3BI
3KCIepUMeHTaJIbHBIMU Cpe/iCTBaMH, pOpMyJIUPYA LieJib UCCIe;,OBAHNUS;

4) BJIaiIeHNE MEeTOAaMU CaMOCTOSITE/IbHON MOCTAaHOBKHU OHOJIOTHYECKHUX SKCIIepHUMEHTOB,
OIIMCAHHA, aHaJIM3a U OLIEHKHW JOCTOBEPHOCTHU MMOJIYYEHHOI'O pe3yJIbTaTa,

5) cpopMUpPOBAHHOCTD YOEXKAEHHOCTH B HEOOXOJUMOCTH COOJIOIEHUS 3THYECKUX HOPM U
9KOJIOTUYECKUX TPEOOBAHUM MPU NMPOBEIeHUH GUOJOTUYECKUX UCCIIeJOBAaHUH.

B pesynbTaTe ulydyeHus y4debHoro npejmera «buosiorusi» Ha ypoBHe cpeJiHEro
06111ero 06pa3oBaHUS:

BbInyCcKHUK HAa 6a30BOM YPOBHE HAYYHUTCS:

- pacKpbIBaTh Ha NpUMepax poJib 6M0JIOTUHM B GOPMHUPOBAHUN COBPEMEHHOU
HAy4YHOUW KapTUHBI MUpPaA U B IPAKTUYECKOU AeATeJbHOCTHU JIIOIEN;

- NOHMMATh U ONHUCHIBATb B3aHWMOCBSI3b MEX/y €CTeCTBEHHbIMHU HayKaMU:
o6uosioruen, PU3MKON, XMMHUEH; YCTaHABJIUBATb B3aUMOCBSI3b NIPUPO/IHBIX SIBJIEHUM;

- NOHHUMATh CMBbICJ, pa3jiMyaTb U ONUCBIBATb CUCTEMHYHK CBS3b MEXAY
OCHOBOIMOJIATAIIUMHU  OUOJOTUYECKMMH  TMOHSATUSIMU: KJIeTKa, OpraHu3M, BH],
3KocucteMma, 6uocdepa;

- WCNOJIb30BaTh OCHOBHbIE MeETOJbl HAy4YHOro IMO3HAaHHUS B Yy4eOHbIX
OMOJIOTUYECKHUX  MCCAE[OBAHUAX, MPOBOAUTH  IKCIEPUMEHThl 1O  M3YyYEHUIO



OUOJIOTUYECKUX OO'BEKTOB U SIBJEHUM, OOBACHATH pe3yJbTaTbl 3KCIEPHUMEHTOB,
aHAJIM3UPOBATh UX, OPMYJIUPOBATH BbIBO/bI;

- dbopMynMpoBaTh TMNOTE3bl HA OCHOBAHUM MPE/IJI0KEHHONW OUOJIOTUYECKOHN
MHPOpMaIMU U NIpeJaraTb BApUaHThI IPOBEPKU FUIIOTE3;

- CpaBHUBATb OHOJIOTUYECKHE OOBEKTbI MeXJy COO0M MO 3aJaHHBIM
KpPUTEpHUSM, JieJIaTh BbIBO/bl U YMO3aKJI4YEHUS HAa OCHOBE CPaBHEHMUS;

- 000CHOBBIBAaTb €JMHCTBO XMBOHW U HEXUBOW NMPHUPOJbI, POJACTBO KHUBBIX
OpPTraHU3MOB, B3aUMOCBA31 OPraHU3MOB U OKPY»Kalollled cpe/ibl HA OCHOBe OHO0JIOrMY€eCKUX
TEeOpHUi;

- NPUBOJUTDH NPUMEPHI BELECTB OCHOBHBIX I'PYIIN OPraHUYeCcKUX COeJUHEeHUH
KJIeTKH (0esIKOB, 2KUPOB, yI/1€BO/I0B, HyKJIE€UHOBBIX KUCJIOT);

- pacrno3HaBaThb KJIETKU (IPOKAPUOT U 9YKAPHUOT, PAaCTEHUHN U )KUBOTHBIX) MO
OMMCAaHUIO, HA CXeMaTUYeCKUX H300pa)KeHHUsX; YCTAaHABJMBAThb CBA3b CTPOEHUSA U
GYyHKLIMH KOMIIOHEHTOB KJIETKH, 000CHOBbIBAaTb MHOT000Opa3ue KJIEeTOK;

- pacrno3HaBaTh NONYJISLUI0 U 6UO0JIOrHYeCKUI BUJ, 10 OCHOBHbBIM NPU3HAKaM;

- ONMCbIBaTb (EHOTUIl MHOTOKJETOYHBbIX pacTeHUW W IHKUBOTHBIX IO
MOpd0JIOruiuecKOMY KPUTEPHIO;

- O0OBSCHATL MHOTroo6pasue OpPraHM3MOB, MPUMEHsII 3BOJIIOIMOHHYIO
TEOPHIO;

- KJ1accupuUUpoBaTh OHUOJIOTHMYECKHEe 0O0'beKTbl HA OCHOBAaHUHM OJHOIO HWJIU
HECKOJIbKMX CYLeCTBEHHBbIX TPU3HAKOB (TUIIbl MNUTAaHMUs, CHOOCOObI [JbIXaHUA U
pa3MHOXKeHHUSs, 0COOEHHOCTH Pa3BUTHS);

- 00bSCHATD MPUYHUHBI HACJIeICTBEHHBIX 3a00J1€BaHUH;

- BbISIBJATb M3MEHYUBOCTb Y OPraHU3MOB; OO'bSICHATb NPOSIBJIEHHWE BHUJIOB

M3MEHYUBOCTH, UCI0JIb3YS 3aKOHOMEPHOCTHU M3MEHYUBOCTH; CpPaBHUBATH
HacJle[iICTBEHHYI0 U HEHAC/1eJCTBEHHY0 U3MEeHYUBOCTh;
- BBIABJAATHL  Mopdosiornuyeckue,  QU3HOJOTHUYECKUE,  IOBeJeHYeCKHe

aJlanTalliy OPraHU3MOB K Cpejie OOUTaHUS U IEUCTBUIO 9KOJIOTHYECKUX GAKTOPOB;

- COCTaBJISITb CXEMbl IMepeHOca BeUleCTB U 3HEPTHU B IKOCUCTeMe (Ienu
NUTaHUA);

- NPUBOJUTH JlOKa3aTeJIbCTBa Heob6X0JMMOCTH COXpaHeHHUsI
610pa3HO06pa3u /i YCTOMYHMBOr0 Pa3BUTUSA U OXPaHbI OKPYKaKIel cpesibl;

- OLIEHUBATb JOCTOBEPHOCTh GHOJIOTMYECKON MHPOpPMALUH, NMOJyIeHHOH U3
Pa3HbIX UCTOYHUKOB, BbIJIEJIATh HEOOX0AUMY0 WHGOpPMAIMIO AJis UCIOJIb30BaHUS €€ B
y4eOHOU eaTeJbHOCTU U PellleHUU MPAKTUYeCKUX 3a/1aY;

- NpeACTaBIATh OUOJOTUYECKYI0 HHPOpMALUI0 B BHJle TEKCTa, TaGJMIbI,
rpaduka, uarpaMMabl 4 JieJ1aTh BbIBO/bl HA OCHOBAHUH MPE/|CTaBJI€HHbBIX JJAHHbIX;

- OIeHWBATh POJIb JIOCTHXKEHHN TIeHEeTUKH, CeJIEKIMH, OHUOTEXHOJOTHH B
NPaKTUYECKOU JIeTEeIbHOCTH YeJIOBeKa U B COGCTBEHHOM KU3HU;

- OObSICHAATh HEraTUBHOE BJIUSIHUE BelllecTB (aJKOroJisi, HHUKOTHHA,
HApPKOTHYECKUX BeleCTB) Ha 3apo/iblllieBOe Pa3BUTHE YeJI0BEKA;

- 00'bSICHATb MOCJE/ICTBUSA BJAHUSHHS MyTareHoB;

- 00'bSICHAATH BO3MOXKHbIE TPUYHHBI HAaCJIe[JICTBEHHBIX 3a60/IeBaHUH.

BbINMycKHUK Ha 6a30BOM YPOBHE MOJYYUT BO3MOXKHOCTh HAYUUThCS:

- JlaBaTb HayyHoe OObsICHEHHe OHoJiorTudecKUM ¢akKTaM, Mpoljeccam,
SIBJIEHUSIM, 3aKOHOMEPHOCTSIM, MWCIOJIb3ysl OHOJIOTUYEeCKHe Teopur (KJIETOYHYIO,
3BOJIIOIIMOHHYI0), yieHHe O Ouocdepe, 3aKOHbI HACJEJACTBEHHOCTH, 3aKOHOMEPHOCTHU
W3MEeH4YUBOCTH;

- XapaKTepHU30BaTh COBpPeMeHHble HalpaBJeHUS B PAa3BUTHU OHOJIOTHH;
OTHChIBATh X BO3MOXKHOE MCI0JIb30BaHHE B IPAKTUYECKOMN /1eATeJIbHOCTH;

- CpaBHUBATD CIIOCOODI JleJIeHUS KJIEeTKH (MUTO3 U Mei03);



- pewaTh 3aJlaud Ha MocTpoeHue ¢parmeHTta BTopod wnenu JHK 1o
npeasoxeHHoMy ¢parmeHTy nepBo, MPHK (MPHK) no yyactky JHK;

- peliaTh 3a/a4y Ha ompejesieHre KOJUYeCTBA XpOMOCOM B COMaTUYECKUX U
MOJIOBBIX KJIETKaX, a TAKXKe B KJIETKaX IepeJ; HayasioM JiesieHus (Merlo3a Wik MUTO3a) U 110
ero OKOH4YaHUH (/11 MHOTOKJIETOYHBIX OpTaHHU3MOB);

- peliaTb TreHeTUYECKHe 3aZjadd Ha MOHOTUOPHUAHOE CKpellMBaHUE,
COCTaBJISATh CXeMbl MOHOTHOGPUAHOTO CKpellMBaHusl, npUMeHss 3aKOHbI
HaCJ/1e/ICTBEHHOCTH Y HUCIOJIb3ys OUOJIOTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY;

- yCTaHABJIMBAaTh TUI HacCJeJOBaHUS U XapaKTep NPOsiBJeHUs NMpPU3HAKa 10
3a/laHHOM cXeMe pPOo/I0CJ0OBHOM, IPUMEHSIsl 3aKOHbI HAacJ1eICTBEHHOCTH;

- OL|eHHUBATb pe3y/bTaTbl B3aUMO/IEMCTBUS YeJ0BEKA U OKPYKaIOLIel cpesibl,
IPOrHO3UPOBATh BO3MOXKHbIE N0CJIEACTBUS AeATeJbHOCTH YesloBeKa JIJisl CYLeCTBOBaHUS
OT/IeJIbHBIX OMOJIOTUUYECKHUX 00'bEKTOB U LI€JIbIX IPHUPOJHbBIX COOOIIECTB.

BbInyCcKHUK Ha yrjiy0JIeHHOM YPOBHE HAy4YUTCS:

- OLI€HHUBATb POJib GUOJOTUYECKUX OTKPBITUN U COBPEMEHHBIX UCCIEeL0BAaHUN
B Pa3BUTHHU HAayKH U B IPAKTHUYECKOU AeATENbHOCTH JIIOAeH;

- OlLlEHUBATb pPOJib OHOJIOTHM B (GOPMHUPOBAHHMM COBPEMEHHOW Hay4YHOU
KapTUHbI MUPA, MIPOTHO3UPOBATH MePCIEKTUBbI Pa3BUTHS OHUOJIOTUH;

- yCTaHaBJMBaTb UM  XapaKTepu3oBaTb  CBfI3b  OCHOBOIIOJIArarwIIUX
OMOJIOTUYECKHMX TOHATUM (KJeTKa, OpraHu3M, BH/Jl, 3KocucTeMma, Ouochepa) ¢
OCHOBOIOJIATAIOILUMU NOHATUAMHU APYTUX €CTeCTBEHHbIX HAyK;

- 000CHOBBIBAaThb CHUCTEMY B3IJISII0OB Ha KUBYK NPUPOAY U MeCTO B HeH
YyesioBEKa, NpPUMEHsss OMOJIOTHUYECKHME TEOpPUH, Y4YEHUs], 3aKOHbl, 3aKOHOMEPHOCTH,
NOHMMATh IPaHUILbl UX IPUMEHUMOCTH;

- IPOBOJAUTL y4eOHO-UCCAeJ0BATEJNbCKY0 [JeATEeJbHOCTh 10 OHOJIOTUU:
BbIJIBUTaTh TUMOTE3bl, IJAHUPOBATh paboTy, OTOUpaThb U NPeoOPa30BbIBATh
Heo6XoAUMyl0  HUHPOpMALUIO, MNPOBOJUTb  3KCIEPUMEHTBI, HUHTEPHPETUPOBATH
pe3yJIbTaThl, /leJIaTh BbIBO/Ibl HA OCHOBE MOJIY4Y€HHBIX PEe3YJIbTATOB;

- BBISIBJIITh U 0OOCHOBBIBATb CyllleCTBEHHbIE 0COOEHHOCTU Pa3HbIX yPOBHEHN
OpraHv3al Uy *KU3HU;

- yCTAHABJMBATh CBSI3b CTPOEHUS U QYHKLIUNA OCHOBHBIX OHOJIOTHUYECKUX
MaKpOMOJIEKYJI, UX POJIb B IPOLeccaxX KJIeTOYHOr0 MeTaboI1M3Ma;

- pelaTh 3aZ,a4M Ha olNlpeiesieHUe NocaeL0BaTeJIbHOCTU HYK/1eoTH 0B JJHK n
uPHK (MPHK), antukomonos TPHK, mocsiefoBaTeslbHOCTH aMHUHOKHUCJIOT B MOJIEKYJIE
Oesika, MpPUMeEHSs1 3HAHUA O peaKLUsaX MaTPUYHOrO CHHTEe3a, TeHEeTUYeCKOM KOJge,
NPUHIMIIE KOMIIJIEMEHTAPHOCTH;

- JleJlaTb BBIBOJbl 00 H3MEeHEHHSX, KOTOpble NPOU30HAYT B IMpoLeccax
MaTPUYHOTO CHHTE3a B C/iyyae U3MeHeHHUs Mocae0BaTebHOCTU HyK1eoTU 0B JHK;

- CpaBHUBAThb ¢asbl JieJieHUs KJIEeTKU; pellaTh 3ajJlayd Ha ompejesieHUe U
CpaBHEHME KOJIMYecTBa reHeTHUYeckoro Martepuasna (xpomocom u JIHK) B kieTkax
MHOTOKJIETOYHbIX OPTaHU3MOB B Pa3HbIX pazax KJIeTOUHOI0 IUKJIA;

- BBISIBJISITh CYylLlleCTBEHHbIE IPU3HAKU CTPOEHUS KJIETOK OPraHM3MOB Pa3HbIX
LJapCTB >KUBOW NPUPO/ibl, yCTAaHABJMBATh B3aWMOCBS3b CTPOEHUS U PYHKLUUK YacTed U
OPraHoOHW/I0B KJIETKU;

- 0060CHOBBIBATh B3aWMOCBSI3b MJIACTUYECKOTO U 3HEPTETUYECKOT0 0OMEHOB;
CpaBHHUBATh MPOILECCHI MJIACTUYECKOTO M IHEPTeTHYECKOTO0 0OMEHOB, MPOUCXO/SILIUX B
KJIETKaX *KUBbIX OPTaHU3MOB;

- onpezesisiTb KOJIMYEeCTBO XpPOMOCOM B KJIETKaX PacTeHHW OCHOBHBIX OT/|€JI0B
Ha pa3HbIX 3TaMaX }XU3HEHHOT'0 LIUKJIA;



- pelaTb reHeTHYeCKHe 33/la4M Ha JUTMOPUHOE CKpelllUBaHue, CLiellJIeHHOe
(B TOM uuHcse clel/IeHHOe C I0JIOM) Hac/le/[0BaHUe, aHaJU3UpYyIollee CKpellMBaHUe,
IpUMeHsS 3aKOHbI HacJIeICTBEHHOCTH Y 3aKOHOMEPHOCTH CLeIIJIEHHOI'0 Hac/eJ0BaHUS;

- pacKkpbIBaTb NPHUYMHBI HACJeACTBEHHBbIX 3a00JieBaHUM, apryMeHTUPOBAThb
HEe06X0UMOCTb Mep NpeAynpexJeHUs1 TaKUX 3a00/1eBaHUH;

- CpaBHUBAThb pa3Hble CIOCOOLI PpAa3MHOXKEeHHSI OPTaHU3MOB;

- XapaKTepHU30BaTb OCHOBHbIE 3TAllbl OHTOT€He3a OPraHW3MOB;

- BBISIBJATh NPUYUHBI WU CyLleCTBEHHble NPU3HAKU MOJAUPUKALUOHHOW U
MYTalMOHHOM HW3MeHYMBOCTH; O0OOCHOBBIBAThb POJIb U3MEHYHMBOCTH B €CTECTBEHHOM U
UCKYCCTBEHHOM OTOOPE;

- 000CHOBBIBaTh 3Ha4€HHUE pPa3HbIX METOJ0B CeJIeKLUM B CO3/aHUU COPTOB
pacTeHUH, MOPOJ *KUBOTHBIX U LITAMMOB MUKPOOPraHU3MOB;

- 0060CHOBBIBAaTb NPUYUHBI U3MEHAEMOCTH U MHOT000pa3us BUJ 0B, IPUMeEHSS
CUHTETHUYECKYI0 TEOPUIO 3BOJIIOLIUY;

- XapaKTepu3oBaTb MNOMNYJSALMI0O KaK €JWHHULY 3BOJIOLUM, BHJ Kak
CUCTEMATHUY€eCKYI0 KaTeTOPUIO U KaK pe3y/IbTaT 3BOJIIOLUY;

- yCTaHaBJMBATh CBSA3b CTPYKTYPbI U CBOMCTB 3KOCUCTEMBI;

- COCTaBJIATb CXeMbl IlepeHoca BellecTB W 3Hepruu B 3KOCUCTeMe (ceTHu
NMTaHUs), IPOTHO3UPOBATh MX HU3MEHEHUs B 3aBUCUMOCTU OT HM3MeHeHUs (PaKTOpOB
cpeapl;

- apryMeHTUpOBaTb  COOCTBEHHYK  MO3ULMI 1O  OTHOUIEHUID K
3K0JIOTMYECKUM Npo6JieMaM 1 IOBeJleHUI0 B IPUPOJHOH cpefie;

- 060CHOBBIBaTb HEOOXOJUMOCTb YCTOWYHMBOTO pa3BUTHUA KaK YCJIOBUS
coxpaHeHUs 6uoceps;

- OLlEeHWBAThb I[paKTUYeCKOe U 3THYeCKoe 3HayeHUe COBPEMEHHBIX
HCCJeOBaHUH B OHOJIOTHH, MeJUIMHE, 3KOJIOTUH, OHOTEeXHOJIOTMH; OOOCHOBBLIBATh
COGCTBEHHYIO OLIEHKY;

- BBIIBJIAAT B TeKCTe OHOJIOTUYECKOrO CoJiepKaHUs MNpobJeMy U
apryMeHTUPOBAaHHO ee 00'bCHATD;

- npeJCTaBIATh OGHUOJIOTUYECKYI0 HHGOpMalUI0 B BHUJE TEKCTa, TaGJMILbI,
cxeMbl, rpadUKa, JUarpaMMbl U JieJ1aTh BbIBO/Ibl HA OCHOBAHUM NPeJCTaBJIeHHBIX JaHHbIX;
npeo6pasoBbiBaTh TIpaduk, Tabauly, AUarpaMMmy, CXeMy B TeKCT OHOJOTMYEeCKOro
COoJlep>KaHMUsl.

BbINyCKHUK Ha yI1y6JIeHHOM YPOBHE MOJIYYUT BO3MOXKHOCTb HAyYUThCS:

- OpraHM30BbIBAaTb W MNPOBOJAUTb HWHJAUBUAYAJbHYI0 MCCJIEL0BATENbCKYIO
JlesITeJIbHOCTb 10 6M0JIOrMU (MJ1M pa3pabaTblBaTb UHAWBUAYAJIbHBINA NPOEKT): BbIJBUTATh
rMNOTe3bl, IJIAHUPOBATb paboTy, OTO6HMpaTb U MNpeobpa3oBbIBATH HEOOXOUMYIO
MHPOpMalMI0, MPOBOAUTH 3SKCIEPHMEHTBI, UHTEpPNPETUPOBATh pe3yJibTaThbl, JeJaTh
BbIBO/Ibl Ha OCHOBEe TOJIyYEHHBIX pe3yJbTaTOB, MPEACTaBJAATb MNPOAYKT CBOUX
hccaeJOBaHUM;

- NPOrHO3UPOBATh IMOCJAEACTBUS COOCTBEHHBIX MCCAEJOBAaHUN C y4€TOM
3TUYECKHUX HOPM U 3KOJIOTHUYECKUX TPe6OBaHHUM;

- BbI/IeJISATh CylleCTBEHHbIE 0COGEHHOCTHU ’KU3HEHHBIX IIUKJIOB
npe/CTaBUTe/iell pa3HbIX OT/AEJNOB PaCTEHUH U TUIOB KUBOTHBIX; U300pakaTb LIUKJIbI
pPa3BUTHUSA B BUJIE CXEM;

- aHa/JM3UpOBaTb M  HCIOJIb30BaTb B peLIeHWH  y4eOHbIX U
MccieloBaTeNbCKUX 33/1a4 UHPOpPMALMI0 O COBPEMEHHBIX UCCJAe0BaHUSIX B OGUOJIOTHHY,
MeJUIIMHE U 9KOJIOTUY;

- apryMeHTUpOBaTb HEOOXOAMMOCTb CHUHTE3a eCTeCTBEHHO-HAay4yHOro H
COLIMOTYMaHUTApPHOI0 3HAaHUS B 3110Xy MHPOPMALMOHHOM UBUIU3ALUHY;



- MO/JieJIMPOBAaTh U3MeHEeHHEe 3KOCUCTEM IMOJ, BJIUSHHEM pPa3/IUYHBbIX TPYII
$aKTOpOB OKpy:Kalllen cpelbl;

- BBISIBJISITH B IMPOILECCE MCCAeN0BATENbCKON [AeATENbHOCTH MOC/Ae/ICTBUSA
AHTPOIOIeHHOT'0 BO3/IeHMCTBUS HAa 3KOCUCTEMBbI CBOEr0 pPErvoHa, mpejJaraTh CIOCOObI
CHU>KEHUS aHTPONOTEHHOT0 BO3/I€ICTBUS HAa 9KOCHUCTEMBI;

- WCNOJIb30BaTh  NPUOOpPETEHHblE  KOMIETEHIMM B  MPaKTHYECKOH
JlesITeJIbHOCTU U TOBCEJHEBHOW >KU3HU JJIs1 NPUOOpPETEeHHsS ONbITa [lesITeJbHOCTH,
npejuiecTByIed NpodpecCuOHANbHOM, B OCHOBE KOTOPOU JIEXKUT OHUOJIOTUS KaK Y4eOHbIH
npeaMerT.

Coaep:xaHue Kypca

Ba30BbIi ypOBEHb

BuoJsiorus Kak KOMIIEKC HayK O »KUBOM NIpUpoje

BuoJsiorus Kak KoMIJiIeKCHasi HayKa, MeTO/Abl HAy4YHOT0 ITO3HAHUSI, UCII0JIb3yeMbI€e B
ouosorun. CogpemeHHble Hanpas/eHusi 8 buosozuu. Posb 6UoJOTUM B GOPMUPOBAHUHU
COBpeMEeHHOW Hay4YHOH KapTHHbI MUPA, IPAaKTUUYECKOe 3Ha4eHWe OMO0JI0OTHUYeCKUX 3HAHUH.

Buosioruyeckure cucteMbl Kak npeaMeT U3y4eHHs1 GUOJIOTUH.

CTpyKTypHbIe M1 QYyHKIMOHA/IbHbIE OCHOBBI >KU3HU

MoJsieky/isipHble OCHOBBI >KM3HU. HeopraHuueckue BellecTBa, KX 3HaA4YeHHE.
Opranuyeckue BelecTBa (yrjaeBo/ibl, JUIUAbI, 6€JKH, HYKJIeUHOBbIe KUCI0ThI, AT®) u ux
3HayeHHue. buononumepsl. /Jpyaue opeaHuveckue geuwjecmea Kjiaemku. HaHomexHos02uu 8
6uos102uU.

utosorusi, MeToAbl LUTOJOTUU. POJIb KJIETOYHOM TeOpHUHM B CTAHOBJIEHUU
COBPEMEHHOW eCTeCTBEHHO-HAay4YHOW KapTUHbI MUpa. K/IeTKH NpPOKapuOT W 3yKapHUOT.
OCHOBHbI€E YaCTHU U OPTaHOU/ bl KJIETKH, UX QYHKIIMHU.

Bupycel - HekJieToyHass ¢opMa >KU3HHM, Mepbl NPOPUIAKTUKA BHUPYCHBIX
3a00J1eBaHUM.

KusHepeaTeJabHOCTh KJETKH. [lnactudyeckut o6MeH. POTOCHUHTE3, XEMOCHHTE3.
BuocuHTe3 6eska. JHepreTuyeckud o6MeH. XpaHeHUe, Ilepefaya W peasiu3alus
HacJie/,cTBeHHOW HMHopMauuu B KieTKe. ['eHeTHuyeckuid koj. ['eH, reHOM. ['eHOMUKa.
BausiHue HapKozeHHbIX 8eujecme Ha NPoYeccsl 8 KAemke.

KneTtounbld nuK/aA: HMHTepda3a U JejdeHHe. MHUTO3 M MeH03, HUX 3HA4YEHHE.
CoMaTH4eCcKHe U II0JIOBBIE KJIETKHU.

Opranusm

OpraHusm — eJIMHOE 11eJI0e€.

KusnesessTebHOCTb opraHvusma. Peryssanuysga yHKIMN opraHu3Ma, roMeocTas.

PasmHOxeHne opraHusaMoB (6ecrnosioe M mnoJsioBoe). Cnocobbl pasmMHONMCEHUS Y
pacmeHull u xcusomuslx. UHAWBUAYyabHOE pa3BUTHe opraHusMa (oHToreHes). [IpuynHbI
HapylleHUHW pa3BUTHSA. PenpoJyKTHBHOE 3[0pOBbe YeJI0BeKa; MOCJAEACTBUS BJHSAHUSA
aJIKOT'0Jisl, HUKOTHHA, HAPKOTHUYECKHUX BellleCTB Ha 3MOpPUOHA/JIbHOE pa3BUTHE YesioBeKa.
Ku3HeHHble YUK/Ibl pa3HblX 2pynn 0p2aHu3Mos.

['eHeTHKa, MeTO/bl FTeHETUKU. [[eHeTu4YecKasi TEPMUHOJIOTUS U CHMBOJIMKA. 3aKOHBI
Hac/aeACcTBeHHOCTU ['. MeHens. XpoMOCOMHasA Teopus HacaeACTBeHHOCTH. OnpeesieHue
noJia. CuenjieHHoe C I0JIOM HacJjeJJ0BaHUeE.

[eHeTuka d4esioBeka. HacyencTBeHHble 3aboJjieBaHHMA  4YeJioBeKa M UX
npeaynpexjaeHue. JTUYeCKHe aClleKThl B 00J1aCTU MeJUIMHCKOW reHeTUKH.

lenotun wu cpena. HenacneacTrBeHHas  uM3MeH4YMBOCTh. HacsegcTBeHHas
M3MEeHYUBOCTb. MyTareHsl, X BJIUSIHUE Ha 3/I0POBbE YeJI0BEeKa.

JloMecTukauusa U ceseknusa. Meto bl cesieKUU. BUOTeXHOJIOTHS, ee HallpaBJIEHUS
Y MepCrneKTUBbI pa3BUTHUSA. BuobeszonacHocmeo.

Teopua s3posronuu



PasBuTue  3BOJIIOLIMOHHBIX UJeH, 3BoJOLUMOHHAaA Teopusa Y. /lapBuHa.
CuHTeTHyeckass Teopus 3BoJOLMU. CBUJETe/NbCTBA 3BOJIOLUU KUBOW HPUPOJBL
MukposBoronMa U Makpo3sBoJirouud. Buj, ero kputepuu. llonynauua - sjneMeHTapHas
eIMHMLA 3BOJIIOI WM. /JIBUXKy1llMe CUJIbl 3BOJIIOLUY, UX BJAWSHWE HAa TeHOPOH/, MONYJISALUH.
HanpasJiieHus 3BOJIIOLIVH.

MHoroobpasve  OpraHM3MOB  Kak  pe3yJbTaT  3BOJOLUUA.  [IpUHLMIBI
KJ1acCuPUKaALMY, CUCTEMATHKA.

PasBuTuHe )xU3HM Ha 3eMJie

[unoresrpl npoucxoxkAeHUs KU3HU Ha 3emse. OCHOBHble 3Talbl 3BOJIIOLUAHN
OpraHM4YecKoro MMpa Ha 3eMJe.

CoBpeMeHHble NpeJCTaBJEHUS 0 IPOUCXOXKIEHUN YesoBeKa. JBOJIIOIMA YesloBeKa
(anTpomnoreHes). /IBMxy1iue cUJibl aHTponoreHe3a. Pacel 4yesioBeka, UX IPOUCXOXKAEHUE U
eJIUHCTBO.

OpraHu3MBbI 4 OKpYy:Kamlas cpeja

[Ipricnoco61eHrs1 OPraHM3MOB K JAeWCTBUI0 9KOJI0TUYEeCKUX (PAaKTOPOB.

BuoreoneHo3. 3JkocucteMa. Pa3sHoo6pasue 3KocucTeM. B3aWMMOOTHOLIEHUS
NONyJIALUKA pa3HbIX BUAOB B 3KocUcTeMe. KpyroBopoT BellecTB WU NOTOK 3HEPrUU B
JKocucTeMe. YCTOMYMBOCTb M JUHAaMHUKa 3KocucteM. [locieacTtBusi  BAMAHUA
JleITeJIbHOCTH 4YeJioBeKa Ha 3KocucTeMbl. CoxpaHeHHe O6MOpPa3HOOOpas3usi KaK OCHOBA
YCTOMYMBOCTHU IKOCUCTEMBI.

CtpykTypa o6uocohephbl. 3aKOHOMEpPHOCTH Cyll,eCTBOBaHU S 6uochepsbl.
Kpyzosopomul sewjecme 8 buocgepe.

['1o6GanbHble aHTPOINOTeHHble U3MeHeHUs B 6uocdepe. I[IpobaeMbl yCTONYUBOTO
pa3BUTHS.

Ilepcnekmusebl pazgumus 6uo/102u4eckux HayK.

Yriy6/71é HHbINA YPOBEHD

BuoJiorus Kak KOMIUIEKC HayK O »KUBO#M NIpUpoje

Buosiorns kak KoMmIiiekcHasgd Hayka. CoBpeMeHHble HallpaBJieHHWS1 B OHOJIOTUH.
CBsI3p OMOJIOTHU C APYTUMU HayKaMU. BeinosiHeHHe 3aKOHOB QU3UKU U XMMHUU B KUBOU
npupojie. CHUHTe3 eCTeCTBEHHO-HAay4YHOTO0 M  COLMOTYMAaHUTApPHOrO 3HAHUS Ha
COBPEMEHHOM 3Talle pa3BUTHUSA LUBUIKW3aUUU. [IpakThdeckoe 3HaUeHUEe OGHOJIOTUYECKUX
3HAHUM.

Buosioruyeckue cucTeMbl Kak NpeMeT U3ydyeHus1 61uooruu. OCHOBHbIE TPUHIIUIIBI
opraHvsauuy U QYHKIHUOHUPOBAHUS OMOJIOTUYECKUX CUCTeM. buosiornyeckne cucTeMbl
pPa3HbIX YPOBHEN OpraHu3alUu.

['unoressl M Teopuu, uUX poJsib B GOPMHUPOBAHUHM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbl MHpa. MeToAbl HAyyHOro T[O3HAHUS OPraHWYecKOro MHUpa.
JKcrepuMeHTaIbHbIe MEeTO/Ibl B GMOJIOTHUH, CTaTUCTHUYECKasA 00paboTKa JJaHHBIX.

CTpyKTypHbI€ M1 YHKIMOHA/IbHbIE OCHOBBI ’KU3HU

MoJsiekynsipHble ~ OCHOBbI ~ XM3HWU. MakposjieMeHTbl M MHUKPO3JIEMEHTHI.
Heopranuueckue BeuecTBa. Bosa, ee posb B xuBoM mnpupoge. 'mapodunbHOCTL U
ruipodo6HOCTh. Posib MUHEpPAIbHBIX COJIel B KaeTKe. OpraHUvecKre BellecTBa, IOHSATHE
O peryJsipHbIX UM HeperyJsapHbIXx OuomosrMMepax. YrijeBoAbl. MoHocaxapu/ibl,
oJIUrocaxapuAbl U moJsivucaxapupabl. yHKIMU yrjieBoAoB. Jlunuael. PyHKUUU JUIIU/0B.
Benku. OyHkuuu GesnkoB. MexaHu3M JeicTBUs pepmMeHTOB. HyKJieMHOBbIE KHCJOTHI.
JAHK: cTpoeHnue, cBoiicTBa, MecTonosioxkeHue, yHkuuu. PHK: ctpoenue, Buapl, GyHKIMU.
AT®: ctpoenue, ¢yHKkIMU. [pyrvue opraHuyeckue BelllecTBa KJeTKU. HaHOTeXHOJ0THUU B
OGUOJIOTHUH.



Knetka - cTpykTypHasd W OJYHKLIMOHaJbHas eJWHMUIA OpraHuM3Ma. PasButue
nuTtosiorud. CoBpeMeHHble MeTO/bl M3y4yeHMUs KJeTkU. KieTodyHasa Teopuss B cBeTe
COBpEMEHHBIX JaHHbIX O CTPOeHHMM U OJQYHKLUMUAX KJIEeTKU. Teopus cuMbHUOreHesa.
OcHOBHBIE YaCTH M OpraHou/ibl KjaeTku. CTpoeHre U PYHKLMM GHOJOTMYeCKUX MeMOpaH.
[lutonnazma. Axpo. CTpoeHue U QYHKLUM XpPOMOCOM. MeMOGpaHHble U HeMeMOpaHHble
opraHouzsbl. lutockesnet. BkatodeHuss. OCHOBHbIe OT/IMYMTEJbHblE 0COOEHHOCTH KJIETOK
npoKapuoT. OTJIMYKTe/IbHbIE 0COGEHHOCTH KJIETOK 3YKapHOT.

Bupycbl — HeksieToyHasa ¢opMa xku3HU. COCOOHI epesayu BUPYCHBIX HHPEKIUN
U Mepbl NpOPUJAKTUKM BHUPYCHBIX 3aboJsieBaHUU. Bupycosorus, ee mnpakTHyeckoe
3HayeHHUe.

Kinetounbiii MeTab60/1M3M. PepMeHTAaTUBHBIN XapaKTep peakl Uil 0OMeHa BelLeCTB.
JdTanbl 3HepreTU4yeckoro o6MeHa. AspobHoe U aHasIpoOHoe JbixaHUe. PoJib K/I€TOYHBIX
OpPTraHOUJOB B IMpoOLieccaXx 3HepreTUYecKoro ob6MeHa. ABTOTPOdbl U TeTepOTPOPHI.
®oTtocuHTe3. Pa3el poToCUHTE3a. XEMOCUHTES.

HacnencrBeHnHass muHpopManus U ee peasu3anus B KjieTke. [eHeTHUYeCKHUH KO/, ero
CBOWCTBA. JBOJIIOLUSA NpeAcTaBjJeHUN o reHe. CoBpeMeHHble NMpeJCTaBJEHUsA O TeHe U
reHoMe. buocrHTe3 6GeJsika, peaklMM MaTPUYHOIO CUHTe3a. Pery/sinus paboThl FeHOB U
npoleccoB obMeHa BelleCTB B KJjeTKe. ['eHHass WH)KeHepus, T€HOMMKA, NMPOTEOMHKa.
HapymieHne 6MOXMMHYECKHMX MpOLECCOB B KJeTKe TMOJ BJIUAHUEM MyTareHoB U
HapKOT€HHBbIX BellleCTB.

Knetounslii quka: uHTepdasa u fenenue. MUTO03, 3HaueHUe MUTO3a, Gpa3bl MUTO3a.
ComaTHhyecKkue W NOJIOBble KJIeTKU. Meio3, 3HaueHUe Melo3a, ¢pa3bl Melo3a. Melos3 B
KU3HEHHOM LMKJe opraHu3aMoB. QPopMupoBaHHe MOJIOBbIX KJETOK VY LBETKOBBIX
pacTeHMH ¥ TO03BOHOYHBIX >KUBOTHBIX. Perynsauus JeseHUs KJIETOK, HapylleHHUs
peryJsiiMu Kak npuirHa 3a6osieBaHui. CTBOJIOBBIE KJIETKHU.

Opranusm

Oco6eHHOCTH OJHOKJIETOUHBIX, KOJIOHUAJbHBIX U MHOTOKJIE€TOYHbIX OPTraHU3MOB.
B3anMoCBA3b TKaHeH, OpraHoB, CUCTEM OPraHOB KaK OCHOBA 11eJIOCTHOCTU OpraHUu3Ma.

OcHOBHbIE MpOLLECCH], MPOUCXOJALLME B OpraHu3Me: NMUTAHUE U IUILIEBapeHUE,
JABWKeHUe, TPAaHCIOPT BeLeCTB, BblJeJIeHHe, Pa3[paXKUMOCThb, Perydaiusa y OpraHu3MoB.
[lonnepkaHve romeocTasa, IpUHIUI 0OPAaTHOW CBA3U.

PasMHOXeHue opraHu3dMoB. becnosioe U 1osi0Boe pasMHOXKeHUe. [JIBoMHOe
ONJIOZ0OTBOPEHME Y IIBETKOBBIX pacTeHUH. BU/ibl 0M/104,0TBOPEHUSA Y 2KUBOTHBIX. CIOCOOBI
Pa3MHOXEHUs Yy pacTeHHWM U KUBOTHBIX. [lapTeHoreHe3. OHToreHe3. IMOpPHUOHANLHOE
pasButHe. [locTambproHanbHOe pa3BuTHe. [IpsgMoe u HenpsMmoe pa3BuTHe. JKu3HEHHbIe
LUKJIbl pa3HbIX TPYNI OPraHU3MOB. Peryidanus WHAWBUAYAJIbHOTO pa3BUTUSA. [I[pUUUHBI
HapylLleHUH pa3BUTUA OPraHU3MOB.

WcToprs BOSHUKHOBEHHUS U pa3BUTHSA F'eHETHUKH, MeTO/ibl TeHeTUKU. [‘eHeTHYecKkre
TEPMUHOJIOTUS U CUMBOJIMKA. [eHOTUN U deHOTUIN. BepOATHOCTHBIN XapaKTep 3aKOHOB
reHeTUKU. 3aKOHbl HacjeAcTBeHHOCTH [. MeHpaena U ycCJOBUA UX BBINOJHEHUS.
[luTosornyeckue  OCHOBbl  3aKOHOMEPHOCTEW  Hac/JeLOBaHUA. AHaJusupymoliee
CKpellMBaHue. XpOMOCOMHAsA TeOpus HacJeACTBeHHOCTH. ClelsieHHOe HacJie[JOBaHUe,
KpoccuHrosep. Omnpegesienue mnoJsa. CuensieHHoe € INOJIOM — HacJie[JOBaHHUe.
B3zaumogencTBUe asieIbHBIX U HeasUleJIbHBIX TeHOB. [‘eHeTH4YecKMe OCHOBBI
VH/MBU/yaJIbHOI'O Pa3BUTHUA. ['eHeTUYeCKOe KapTUPOBaHUeE.

['eHeTHKa 4Yesi0BeKa, MeTO/Jbl U3y4eHUA TE€HETHUKU 4YesoBeKa. PenpoayKTuBHOe
3/10poBbe 4esioBeka. HacsiefcTBeHHble 3ab0/ieBaHUs 4YeJIOBEKA, UX Mpefynpex/eHHe.
3HaueHUe TEeHETUKU J[Jis MeJUIMHbl, 3TUYeCKHe acleKTbl B 00/1aCTU MeAULUHCKOU
reHeTUKHU.



['enotun u cpena. HenaciencTBeHHass M3MeHYUMBOCTb. HopMa peakyuy npusHaka.
BapuanuoHHbIM psij; ¥ BapualjMoHHAsA KpuBas. HacieacTBeHHass U3MEHUYMBOCTb. Bujibl
HacJieCTBEHHOW M3MeH4YUBOCTH. KoMOHWHAaTHBHAgd HW3MEHYHUBOCTb, €€ HCTOYHUKH.
MyTauuy, BUabl MyTalui. MyTareHsbl, UX BJAWSIHUE HA OpraHU3Mbl. MyTaliiu Kak IpyuyrHa
OHKOJIOTUYECKHUX 3aboJsieBaHUUl. BHesiiepHas Hac/leACTBEHHOCTb W H3MEHYHUBOCTD.
JIUreHeTHKa.

JlomecTukauuss u cesiekuus. LleHTpbl 0JlOMallHUBAaHHUS >XUBOTHBIX M I €HTPBI
NPOUCXOXKJEHUS KYJbTYPHBIX pacTeHUW. MeToabl cesJieKIMHU, UX FreHeTUYeCKHUe OCHOBBI.
UckyccTBEHHBIM OTOOp. YCKOopeHWe W TMOBbILUIEHHWE TOYHOCTH OTO6Opa C MOMOILbIO
COBpPEMEHHbIX METO/0B TeHETUKHU U OUOTEXHOJIOTUU. ['eTepo3UuC U ero McCrnojab30BaHUE B
cejJieKUU. PacuiMpeHue TreHETUYECKOr0 pa3HOOOpasusi CeJIEKIIMOHHOTO MaTepuasa:
NOJIMIJIOUA WS, OTAAJIEHHAs TMOpUAM3alius, SKCIIepUMEHTa/JIbHbIA MyTareHes, KJeTo4Hasi
VH)XeHepHUsl, XpOMOCOMHas UHKeHepus, TeHHas HHKeHepus. Buo6e30macHoOCTb.

Teopus spomonuu

PaszButue 3BosionoHHbIX uzed. Hayuynble B3rsaaael K. Jlunnea u K.b. Jlamapka.
JdBostoniioHHasg Teopusa Y. [lapBuHa. CBUZETeNbCTBA 3BOJIOLUU KUBOU NPUPOABIL:
NaJeo0HTOJIOTUYECKHUE, CpaBHUTEJIbHO-aHAaTOMUYECKHE, 3MOpHOJIOTUYECKHUE,
ouoreorpadpuveckue, MoJIEKyJsIpHO-TreHeTU4Yeckue. Pa3sBuTue mpeJjcTaBJIeHUNH O BUJE.
Bupg, ero kputepuu. [lonynsanusa kak ¢opMa CyliecTBOBaHUS BH/JA U KaK 3JeMeHTapHas
efuHMLA 3BojgwUUM. CUHTeTHYeCcKasd Teopus IBOJIOLMU. MHUKpPOIBOJWOLUA U
MaKpo3BoJOLMe. JIBMXKyliye CUJbl 3BOJIIOLUYM, UX BJIWSHHE HA TeHOPOHJ MOMNyJISLUU.
Jpeiid reHOB W ciy4yaillHble HeHaNpaBJieHHble W3MeHEeHUsl TreHOPOHJA MOMyJSALHUHU.
YpaBHeHue Xapau-BaiHOepra. MoJsieKyJsipHO-TEHETUYECKUE MEXaHU3Mbl 3BOJIIOIUH.
@opMBbl  ecTeCTBEHHOTO0 OTOOpa: [BWXKylLlas, CTabuAu3Upylouias, JAA3PYNTUBHAA.
JkoJsiorudeckoe U reorpapudeckoe BUA00O6pa3oBaHue. HampaBsieHUs U MYyTH 3BOJIIOLUU.
@®opMBbI 3BOJIIOLMH: JUBEPreH U, KOHBEPTeHL M, Napaieau3M. MexaHu3Mbl ajlanTaluu.
KosBostonusa. Posb 3BO/IIOIIMOHHON Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAyYHOU
KapTHUHbI MUpa.

MHoroo6pasue opraHM3MOB U IPUCIIOCOOJIEHHOCTh OPTaHU3MOB K CpeJie 0OUTaHUs
KaKk pe3ysbTaT 3BojOLUU. [IpuHIUNbl kKiaaccupukanuy, cucrtemMaTthka. OCHOBHbIe
cuCcTeMaTH4yeCKMe TCpynInbl opraHudyeckoro Mupa. CoBpeMeHHble TOAXOABI K
KJ1acCuPUKaALMU OPTaHU3MOB.

Pa3BuTHE )KM3HHU Ha 3eMJie

MeToibl JATUPOBKU COOBITUM MPOILIJIOT0, 'e0OXPOHOJOrUYecKas IKasa. ['unoresbl
NPOUCXOXKAEeHUS KU3HKW Ha 3emsie. OCHOBHbIE 3Tambl 3BOJKOIUU OUochepbl 3eMJIU.
KitoueBble COOBITHSI B 3BOJIIOIMU PACTEHUMM U KUBOTHBIX. BbIMUpaHUe BHU0B U ero
NPUYHHBI.

CoBpeMeHHble MpeJCTaBJEeHUS O MPOUCXOXKJAEHUU vesioBeka. CucTeMaTU4yeCcKoe
MoJIOKEHHE 4YeJsioBeKa. JBOJIIOIUA 4YesoBeka. PakToOpbl 3BOJIIOIUK 4YesoBeKa. Packl
4yeJI0BeKa, UX IPOUCXOXKAEHUE U eJUHCTBO.

OpraHu3MbI M OKpYKawias cpeja

Jkosiorudyeckre (GakTopbl M 3aKOHOMEPHOCTH WX BJIMSHUS Ha OpPraHU3Mbl
(IpUHLMI TOJIEPAaHTHOCTH, JUMUTUDPYIoLKUe dakTophl). [IprcnocobsieHuss OpraHu3MoB K
JIeMCTBUI0O 3KoJiorMdyeckux ¢akTopoB. buosorndyeckve puTMmbl. BsaumojeiicTBue
3K0JIOTHUYECKUX PaKTOPOB. IKOJOTHYECKAs HHUIIIA.

BuoreoneHo3. JkocucrteMa. KoMnoHeHTbl 3KocucTeMbl. Tpoduyeckue ypOBHH.
Tunbl numeBbix 1ened. [luieBass ceTb. KpyroBopoT BelecTB W MOTOK 3HEPTUU B
sKocucTeMe. BHOTHYecKHe B3aMMOOTHOIIEHHUSI OPraHU3MOB B 3KocucTeMe. CBoHCTBa



skocucTteM. [IpoJyKTUBHOCTb M OHOMacca 3KOCUCTEM pasHbIX TUNOB. CyKueccusl.
Camoperynauua 3skocucteM. [locneAcTBUs BAUSHUA [JleTEJbHOCTH 4YeJlOBeKa Ha
skocucTeMbl. Heo6X0AMMOCTb COXpaHeHHUs 6MOpPa3HO06pa3usl 3KOCUCTEMBI. ATrpOLI€HO3BI,
UX OCOGEHHOCTH.

Yuenne B.M. BepHaackoro o 6uocdepe, Hoocdepa. 3aKOHOMEPHOCTH
cyuiecTBOBaHUsA 6rocdepbl. KomnoHeHThI 6Mocdeprl U Ux poJib. KpyroBopoThl BelecTB B
6uocepe. buorenHas murpanus aToMoB. OCHOBHbIE GHOMbI 3eMJIH.

Ponp 4yesoBeka B Ouocdepe. AHTpONOTreHHOe BO3JelcTBMe Ha Ouocdhepy.
[IpupoaHble pecypchbl M palMoOHa/JbHOE NMPUPOJONO0Ib30BaHMe. 3arpsisHeHHe GUocdephl.
CoxpaHeHue MHOroo6pasvs BHJOB KakK OCHOBa YCTOMYMBOCTU  OGuoCPephl.
BoccTranoBuTebHasA 3KoJi0rud. [Ipo6JieMbl yCTOMYUBOI0 pa3BUTHSL.

[lepcneKTUBBI pa3BUTHSA GUOJIOTMYECKUX HAYK, aKTya/IbHble IP06JeMbl 6UOJIOTHH.

IIpumepHbIll nepevyeHb /1A60pAMOPHBIX U Npakmu4veckux pa6om (Ha 8wi6op
yuumeans):

HMcnosib30BaHUE pa3/IMYHbIX METO/0B MPY U3yYE€HHUU OUOJIOTUYECKUX 0O'BEKTOB.

TexHMKa MUKPOCKONIUPOBAaHMUSI.

M3ydyeHHe KJIETOK pacTEeHUH UM IKUBOTHBIX I0J MHKPOCKONOM Ha TOTOBBIX
MUKpOIpenapaTax U UxX onrcaHue.

[IpuroToBJsieHHe, paccMaTpuBaHUE U OIHMCAaHHE MUKPOINPENAPATOB KJETOK
pacTeHu.

CpaBHeHHe CTPOEHHS KJIETOK paCTeHUH, )KUBOTHbIX, TPUOOB U OAKTEPUH.

N3ydeHue ABMKEHUS [JUTOIIa3MBbl.

M3ydeHue n1a3MoJin3a U JlelJ1a3MoJ13a B KJIeTKaX KOXKHULbI JIyKa.

N3ydeHne pepMeHTATUBHOIO pacllelieHusI IePOKCHAA BOJOPOJa B paCTUTEIbHBIX
Y ’KUBOTHBIX KJIETKaX.

O6HapyxeHHe OeJIKOB, yTJIeBO/I0B, JUIMHU/I0B C TOMOIIbI0 KAUeCTBEHHBIX PeaKI[UH.

Breigenenue JHK.

M3y4yeHHe KaTaJUTUYECKOW aKTUBHOCTU $pepMeHTOB (Ha mpuMepe aMuJia3bl WU
KaTaJsiasbl).

Ha6sogeHne MHTO3a B KJeTKaXx KOHYMKA KOpellKa JiyKa Ha TOTOBBIX
MUKpOIpenapaTax.

M3ydeHne XpOMOCOM Ha FOTOBBIX MUKpOIIpenapaTax.

M3y4yeHue cTaiui Melio3a HAa FOTOBbIX MUKpOIpenapaTax.

M3y4yeHHe CTpOeHUs MOJIOBbIX KJIETOK Ha FTOTOBBIX MUKpOIIpenapaTax.

PelleHue 3jieMeHTapHBIX 33/]a4 110 MOJIEKYJISIPHOU GUOJIOTHUM.

BhisiB/ieHMe MPHU3HAKOB CXOJCTBA 3apo/ibllliel YesoBeKa W JPYrUX MO3BOHOYHbBIX
*KHUBOTHBIX KaK JI0Ka3aTeJbCTBO UX POJICTBA.

CocTaBJ/ieHHMe 3JIeMEeHTapPHbIX CXeM CKpelLlMBaHUs.

PellleHre reHEeTHYECKUX 3a/1a4.

W3ydyeHne pe3yJbTaTOB MOHOTHOPUJHOTO W JUTHOPUAHOTO CKpPEIIUBAaHUSL Y
Zpo30duJIbL.

CocTaBJ/ieHHe U aHAJIU3 POJIOCIOBHbIX YeJIOBEKa.

M3ydyeHre W3MEHYUBOCTH, MOCTPOEHHE BApPUALMOHHOIO PsiZia U BApUALMOHHOU
KpPUBOM.

Onucanue peHoTUNA.

CpaBHeHHeEe BUOB 110 MOPPOJIOrUYECKOMY KPUTEPHUIO.

OnurcaHue NpUcHoco6JIeHHOCTH OpraHrM3Ma U ee OTHOCUTEJIbHOT0 XapaKTepa.

BhisiB/IeHHEe TPUCTIOCO6JIeHUM OPTaHU3MOB K BJIUSHUIO PAa3JIMYHBIX 3KOJIOTUYECKUX
dakTopoB.

CpaBHeHHe aHATOMUYECKOI'0 CTPOEHHUS PaCTEHUH pa3HbIX MECT OOUTAHUS.



MeTo/bl H3MepeHUsT GAKTOPOB Cpesibl 00U TaAHUS.
M3y4yeHHe 3KOJIOTUYECKUX aJlallTallui YesJoBeKa.
CocTaBJjieHHe NMUIEBbIX LieleM.

M3y4yeHHe U ONMCaHHE 3KOCUCTEM CBOEH MECTHOCTH.

MosenvpoBaHue CTPYKTYP U MPOILECCOB, MPOUCXOASAIINX B IKOCUCTEMAX.

OneHKa aHTPONOreHHBIX U3MEHEHUH B IPUPOJE.

KaJIEH,ClapHO - TEMAaTH4Y€CKO€ IVJIAHUPOBAHUE

10 xnacc
Ne Ha3BaHue TeMbl Kosnu | KoHTpoJsb
eCTBO
4acosB
BBegeHue B 6MoJioruio - 1 yac
1 BBegeHue. [IpeameT v 3a7a4u 06111el 6MOIOTUU 1

YacTts 1. [IpoucxoxkaeHre ¥ HadaJibHbIe 3TAllbl pAa3BUTHUS XKM3HU HA 3emJie - 12

4acoB
Pa3den 1. MHo2o0Gpa3ue x#cueo20 mupa. OCHOBHbIe €80lICMEa HCUugsoli Mamepuu.
- 5uacos
2 YpOBHHU OpraHM3alMU )XUBOW MaTepUU 1
3 o 1
YpOBHM OpraHu3aIMU )KUBOW MaTepUu
4 KpuTepuu »XUBbIX cUCTEM 2
5 06061eHue. 0611aa 6HM0JIOTHS, €€ 3a4a4U U 3HaYeHHe 1
JUISI HAYKU U TPAKTUKHU.
Pa3den 2. Bo3HUKHOB€eHUe JCu3HuU Ha 3eme (7 yacos)
6 HcTopus npescTaB/ieHUHA 0 BOSHUKHOBEHHUHM KHU3HU. 1
[IpencTaBiaeHrs ApEeBHUX U CpeHEBEKOBBIX GUI0CODOB.
Pa6oThbl
JI. [lactepa
7 Teopuu BeYHOCTHU XKU3HU. MaTepUaiucTU4IeCKue 1
TEOPHUHU MPOUCXOXK/IEHHUS XKU3HU
8 CoBpeMeHHbIe NPeICTaBJEHHs 0 BOSHUKHOBEHUU 1
YKU3HU
9 Teopus npoucxox/jeHus: NPOTOOGUOTOJIUMEPOB 1
10 JIBOJIO1MSI IPOTOOMOHTOB 1
11 1

HauyasibHble 3Tanbl 6M0JIOTHYECKOH 3BOJIIOL MU




12 060611eHue riaBbl. KoHTposibHas paboTa 1 1
YacTsb 2. YyeHue o KieTke - 37 4acos.
Pa3den 3. Xumuueckas opzaHu3ayus KJ1emku -
13 uacos
12 Heopranuueckue BelllecTBa, BXOASLIME B COCTaB KJIETKHU 1
13 OpraHuyeckyre BellleCTBa, BXOAAINE B COCTAaB KJIETKHU 1
14 Brosoruyeckue nosuMepsl- 6esKu 1
15 Buosornyeckue GyHKIUU OEJKOB 1
16 Opranuyeckre MoJIeKyJibl-yraeBo/ibl. 0COOEHHOCTH 1
OpraHMU3alluy MOHO- U iMCaXapUz0B
17 Ocob6eHHOCTH OpraHU3al MU MOJIUCaAXapU/I0B. 1
JlabopamopHas paboma
«DepmenmamusHoe pacujenseHue nepokcuda 8odopoda 8
mKaHsix opzaHuzma. OnpedesieHue Kpaxmana 8
pacmumesibHbIX MKAHSXY.
18 OpraHudeckyde MOJIEKYJIbI-)KUPbI U JIUTIOUIbI 1
19 Buosorvyeckue nojinuMepbl-HyKJI€HMHOBbIE KUCIOThI 1
20 buosiornyeckue nojMMepbl-HyKJI€UHOBbI€ KUCIOTHI. 2
JAHK: ctpoenue, byHKIUM
21 Pepynaukauusa JIHK, nepegayda HacsieqCTBEHHOU 1
vHbopMaluu
22 . 1
'eHOoM; reHOM YeJiOBeKa
23 1 1

3ayeT o TeMe «XUMHUYecKasd OpraHu3anud KJIETKHN»

Pa3den 4. Peanauzayusa Hac1edcmaeeHHOU uHghopmayuu. Mema60.1u3m.-8 yacos

24 AHab6os113M 1
25 Perynsauusi akTUBHOCTH IeHOB. Peryisinus akTHBHOCTH 1
reHOB IPOKApUOT
26 Peryndauusa akTUBHOCTH I'€HOB 3yKapyUoT. MexaHU3M 1
VHHUIMal U TPAHCKPUIILIMU TEHOB
27 MexaHH3M obeclieueHUs1 CUHTe3a OeJika 1
29 [IpakTrkyM. Penienue 3aa4 Ha reHETUYECKUN KO, U 1
OMOCHHTE3 OEJIKOB.
30 JHepreTUYeCKMM 06MeH — KaTaboJIM3M 1
31 A o 1
BTOTPOQHBIN THUIl 06OMeHa
32 1 1
060611eHMe ry1aBbl. KoHTpobHasA paboTa.
Pa3zden 5. CmpoeHue u hyHkyuu kaemok. - 13 uacos
33 1

CtpoeHue 1 PYHKIIMU MPOKAPUOTUUECKOU KJIETKHU




34 JykapuoTuyeckas kJjeTka. llutonniaszma 1
35 JlabopamopHas paboma «H3yvyeHue pacmumeibHOU U 1
HCUBOMHOU KAemKu nod Mukpockonom. Habarodenue 3a
dsudceHueMm
YumonJ1a3mbvl 8 pACMUMENbHbIX KAemKax»
36 OpraHouzbl HUTOIIA3Mbl, UX CTPYKTYpa U QyHKIIUU 2
37 Kneto4Hoe aapo 1
38 Xpomocombl. Kapuotun 1
39 ’KU3HeHHBIN LIUKJI KJIEeTKA 1
40 MuUTOTHYECKHUH [TUKJ 1
41 Perysisnys >kKM3HEHHOT'O [JUKJIa KJIETOK 1
MHOTOKJIETOYHOI'0 OpraHu3Ma
42 Ocob6eHHOCTH CT 1
pO€eHHUS pacTUTEbHBIX KJIETOK
43 KiieToyHas Teopus CTpoeHHUS OPraHU3MOB. 1
HeksieTouyHast popma xu3HU. BUpychl
44 06061eHue raaBbl. KoHTposibHas paboTa 1 1

Yactp 3. PasaMHOXXeHMe U MHAMBUAYa/IbHOE pa3BUTHE OPraHU3MOB —
26 yacos
Pa3zdes 6. Pa3MHOCeHUe 0p2aHU3mMo8 - 6 4acoas

45 Becnosioe pasMHOXeHHe pacTeHUU U ) KUBOTHBIX 1

46 [Tos10BOE pa3sMHOXKeHUE 1

47 ['ameToreHnes 1

48 [lepuop co3peBanus (Meio3) 1

49 OcobeHHOCTH ciepMaTOreHe3a U OBOreHe3a. 1
OmozoTBOpeHUe

50 060611eHue raaBbl. KoHTposibHas paboTa 1 1

Pa3zden 7. HHAusudya1bHOe pazsumue op2aHu3moe (oHmozeHes) - 19 yacos

51 KpaTkue uctopudeckue cBeieHUs 1
52 IMOpPUOHAIbHBIN IEPUO/J], PA3MHOKEHHUS 1
53 OcHOBHBIE 3aKOHOMEPHOCTH JIp06JIeHUs 1
54 ["acTpynanusa 1
55 3apo/pblilieBble JIMCTKU U UX JlaJIbHEUIIAS 1
JnddepeHupoBKa
56 [lepBHUYHBIN OpraHOreHes 1
57 Perynsauusa aMOpHOHaIBHOTO pa3BUTHA 1




58 ['eHeTUYECKUU KOHTPOJIb PAa3BUTHUS 1
59 Po/1b HEpBHOM U 3HJJOKPUHHOM CUCTEMBI B 06ecriedeHun 1
3MOpPUOHAJIBHOTO Pa3BUTHUS
60 [locTaM6pUOHa/NIBbHBIN IEPUOJ, Pa3BUTHUSA 2
61 O61Me 3aKOHOMEPHOCTH OHTOTeHe3a 1
62 CxoAcTBO 3apo/iblllel U 3MOpPUOHAIbHAA IUBEPTreHL U 1
NPU3HAKOB. BUOreHeTUYeCKUM 3aKOH
63 Posib GaKTOpOB OKpy:Karwlel cpeibl B 9MOPHUOHAIbHOM 1
Y IOCT3MOPHOHAJIbHOM PAa3BUTHHU
64 Kputunueckue nepuozbl pa3BuTtus. CTpecc 1
65 Bo3jeicTBre TOKCMYECKUX BellleCTB Ha IJI0/ U 1
OpraHu3M MaTepHu
66 Perenepanusa 1
67 dusnosiornyeckas U penapaTiBHasi pereHepanus 1
68 3aveTt no TeMe «MMHAMBUAYa/IbHOE PA3BUTHE» 1
YacTb 4. OCHOBBI TeHETHKH U CeJIeKLHH (26
4acoB)
Pa3zden 8. OcHOB8HbIE NOHSIMUS 2eEHEMUKU — 2
yaca
69 ['eHeTHKa - HayKa 0 HacCJIe[CTBEHHOCTH U 2
M3MeHYMBOCTHU. OCHOBHbIE TEPMHUHBI U IOHATHUS.
Pa3zdesa 9. 3akoHoMepHOCMU HAC/1ed08AHUSI NPU3HAKO8 - 16 uacoes.
70 MeToAbI M3yYeHUs HACAeACTBEHHOCTU U U3BMEHYUBOCTH 1
71 I 3axkoH MeHgensa 1
72 Il 3akoH MeHgenda 1
73 III 3akoH MeHaensa 1
74 JlabopamopHas paboma «PeweHue 3a0ay Ha 3aKOHbI 2
Mendens»
75 XpoMocoMHasi TeOpUs HacJie[,CTBEHHOCTH 1
76 C 1
1eNJIEeHHOe HacJiejoBaHWe IPU3HAKOB
77 ['eHeTuKa noJsia. HacsiegoBaHue NpU3HAKOB, CLiEIJIEHHBIX 2
C II0JIOM
78 ['eHOTHUI KaK 1|eJI0OCTHAasA CUCTeMa. 1
JlabopamopHas paboma «PeweHue 3aday Ha cyensieHHoe
HacsedogaHue»
79 Bsa o 1
HMO/IeHiCTBHE aJl/IeIbHBIX TEHOB
80 B3auMozelicTBHe HeaslJIeJIbHBIX TeHOB. JMUCTa3s, 3
NJIEKOTPOIHS, SKCIIPECCUBHOCTb Y TEHETPAHTHOCTD
reHa.




81 06061eHue pa3aena. KoHTposibHas paboTa 1 1
Pa3zden 10. 3akoHOMepHOCMU U3MeHYU80cmu - 6 4acos
82 OcHoBHbIE GOPMBI U3BMEHYHUBOCTH 1
83 - - 1
MyTauuu ¥ UX CBOKWCTBA. IBOJIIOLIMOHHASA POJIb MyTallMU.
84 o 1
JIBOJIIOLIMOHHASA POJib MyTallui
85 deHoTHUNHMYECKASA UJIU MOAUPUKALIMOHHAS 1
VM3MEeH4YUBOCTb
86 CraTrvcTH4YeCcKUe 3aKOHOMEPHOCTU USMEHYHUBOCTH. 1 1
JlabopamopHas paboma «H3yveHue usmeH4U8OCMU.
IlocmpoeHue sapuayuoHHOU KpUsoui».
87 3ayeT 1o TeMe «OCHOBBI T€HETUKU» 1 1
Pa3zden 11. OcHoBbI ces1ekyuu — 6 yacos
88 Co3zaHue NOpoJ )KUBOTHBIX U COPTOB PaCTEHUH. 1
89 o 1
MeToAbI CeJIeKLIMU ) KUBOTHBIX U paCTEHUH
90 1
CesleKLIMsI MUKPOOPTaHU3MOB
91 | locTrKeHUs U OCHOBHBIE HallpaBJIeHUSl COBPEMEHHOU 1
ceJIeKIUU
92 o 1
HTorosbi# ypok o Kypcy 10 kiacca
93 | Urorosas KOHTpPOJIbHasA paboTa 1 1
Bcero: 102 11
KasengapHo - TeMaTH4ecKoe IJIAHUPOBaHUE
11 knacc
Kosinu | KoHTpou
Ne m\n Tema ypoka €CTBO b
4acoB

Pazdena 7 - 3sontoyuoHHoe yueHue (38 uacos)
Tema 7.1. PazBuTue npeAcTaBAeHHN 06 3BOIIOLMU )XUBOU npupoAbl Ao Y./lapBuHa (6

4acoB)
1 BBesieHHe. YyeHue 06 3BOJIIOIIMU OPraHUYeCKOro MyUpa 1
9 UcTopusa pa3sBuUTHSA NIpeACTaBJIEHUU O Pa3BUTUHU XKU3HU 1
Ha 3eMJie
3 Cucrema opranuyeckou npupogsb! K. JinnHes 1
4-5 Pa3Butue aBoaoMoHHbIX ek XK.b.Jlamapka 2
6 CeMuHap no TfMe «Pa3BUTHE 3BOJIIOLIMOHHBIX HJlel B 1 1
/10JAPBUHOBCKHM IEPUOA»
Tema 7.2. lapBuHu3M (6 4acoB)
7 \ EcTecTBeHHO-Hay4Hble NIPeANOChIJIKA TEOPUU \ 1




4.[lapBuHa

8 Yyenue Y./lapBuHa 06 UCKyCCTBEHHOM OTOOpe 1

9 Yuenue Y./lapBuHa 0 ecTecTBEHHOM 0T60pe. PopMbl 1
GOpbHOBI 32 CYIIECTBOBAHUE

10 Y4yenue Y./lapBuHa 0 eCTeCTBEHHOM OTOODE. 1
O6pa3oBaHMe HOBBIX BU/IOB

[IpakTHyeckas paboTa «CpaBHUTe/bHAsA

11 XapaKTepHUCTHUKA eCTECTBEHHOTO U UCKYCCTBEHHOTO 1
oTbOOpa»

12 3auér 1 1
Tema 7.3. CHHTeTHYecKasi TeOpUs 3BOJIOIMH. MUKpo3sBoJiroLus. (14 yacoB)

13 IBOJIIOLIMOHHASA POJIb MyTallMU. 1

14 ['eHeTUYECKHE IPOLIECChI B MONYJAALUAX 1

15-16 @®opMbI eCTECTBEHHOT'0 0T60pa 2

17 [IpakTHdeckas paboTa «CpaBHEHHe NMPOIECCOB 1
JIBIDKYIIETO U CTAaOUJIM3UPYIOLETO OTOOPOB»

18 CeMuHap 1o teMe «/IBMXKYIIME CHUJIbI 39BOJIIOLIUU» 1

19 AfanTanusa opraHM3MoOB K cpeJie 00MTaHUSA U UX 1
OTHOCUTEJIBHOCTh

20-21 Buj, kputepui BUja 2

22-23 Bugoob6pasoBaHue 2

) [IpakTuyeckas pabota «CpaBHEHHE NPOIECCOB 1
9KO0JIOTMYECKOT0 U reorpaduyecKkoro BUA000pa3oBaHUSI»

7t CemuHap 1o TemMe «OCHOBHBI€ N0JIOKEHUS 1
CUHTETUYECKOW TEOPUH IBOJIIOLIUU»

26 3auért 1 1

Tema 7.4. OcHOBHbIe 3aKOHOMEPHOCTH 3BOJIIOLMU. MakpoaBosionus. (12 yacos)

27 MakpoaBoJironus. HanpaBJieHUs 3BOJIIOLMH. 1

28-29 [IyTH AOCTHXKEHUs 6BUOJIOTUYECKOT0 Nporpecca 2

30 [IpakTuyeckas pa6ovTa <<CpaBHI/ITeJlE1HaH 1
XapaKTepPUCTHUKA yTeU U HallpaBJIeHUM 3BOJIIOLUU»

31 HpaKTUI/I‘-IECKaH pa6oTa «BbisiBJieHMe apoMOpdo30B y 1

acTeHUU»
32 JIa6opUaTopHaﬂ pa6oTa «BbisiBJieHUE UAM0aAANITAllUN y 1
aCTEeHUU»

33 [IpakTuyeckas pabota «BoisiBieHue apoMopd0O30B y 1
PKHUBOTHBIX»

34 JlabopaTopHas paboTa «BrisiBieHHe UAaMoaAanTayui y 1
PKHUBOTHBIX»

35 OcHOBHbIE 3aKOHOMEPHOCTH 3BOJOLUU 1

36 [IpaBuJia 3BOJIIOLIUU 1

37 CeMuHap 1o treMe «OCHOBHbIE 3aKOHOMEPHOCTH 1
9BOJIIOLIMU»

38 3a4yéTt 1 1

Pa3zden 8 - Passeumue opzaHuyveckoz2o mupa (20 uacos)
Tema 8.1. OcHOBHbIE YepThl 3BOJIIOIUU }KUBOTHOT'0 U pacTUTeJIbHOro Mupa (10 yacos)

39-40 Pa3BUTHE KM3HHU B apXeHCKOW U IPOTEPO30MCKOM 3pax | 2
41 Pa3BUTHeE KU3HU B PaHHEM I1aJ1e030€e 1
42 Pa3BuTHeE KHU3HU B [M03JHEM I1aJIE030€ 1

2

43-44

Pa3BuTHe XKHN3HHU B Me3030€e




45 PasBuTue }KU3HU B KaliHO30€ 1

46-47 CeMI/IHap 1o TreMe «OCHOBHbIE YepThbl 3BOJIFOLINHU
PKUBOTHOI'O U PACTHUTEJIbLHOT'O MHUpa»

48 3ayéT 1 1

Tema 8.2. [IpoucxoxaeHue yeaoBeka (10 yacoB)

PasBuTHe I'Ipe,ELCTaBJIeHI/Iﬁ O [TPOUCXOXKAEHHWH YeJIOBEKa.

49 Pesiirvs U HayKa 0 NIPOUCXOXAEHUH YeJ0BeKa 1
50 [Tos10>keHYe Yesl0BeKa B CUCTEME YKUBOTHOI'O MUpa 1
51 JBOJIOLUS IPUMATOB 1
52 CTazuu 3BOJIIOIMY Yesl0BeKa. /lpeBHeNIME J041 1
53 CTtazuu 3BOJIIOLIMY YeJl0BeKa. /[peBHUeE 04U 1
54 Ctaauu 3BOJIIOLUY YesioBeKa. [lepBble cOBpeMeHHbIe 1
o au
55 @®aKTOopbl 3BOJIIOIMM COBPEMEHHOI0 YeJIOBEKA. 1
56 CoBpeMeHHbIHY 3Tal B 3BOJIOIMHU YeJIOBEKA 1
57 [IpakTu4eckas paboTa «AHa/IM3 U OlleHKa Pa3/IMYHbIX 1

runote3 ¢opMHUpPOBaHUs YeJ0BEYECKUX pacy»

58 3auéT 1 1

Paszden 9 - BzaumoomHoweHusi op2aHusma u cpedwl. OcHO8bI 3ko102uU. (30 uacos)
Tema 9.1. lloHsaTHe 0 6uochepe (6 HacoB)

59 JKoJIOrHs KaK HayKa. 1
60 Bbuocdepa - »krBasi 060J104Ka MJIAHETHI 1
61 CtpykTypa 6uocdepsl. 2KuBble OpraHU3MBbl. 1
62 KpyrosopoT Bozbl B npupoae Kpyrosopor yriepoaa 1
63 KpyrosopoT ¢pocdopa u cepbl.Kpyropopot azorta 1
64 [IpakTHyeckas paboTa «CocTaBjeHue cxeM 1 1
KpyroBOPOTA BeLeCTB».3a4ET.
Tema 9.2. KusHb B coobiecTBax (7 4acoB)
65-66 Uctopust opMUpoBaHUS COOOIECTB HKUBBIX 9
OpPraHM3MOB
67-68 OcHOBHbIE GMOMBI CYLIU 2
69 JlabopaTopHas paboTa «OnrcaHue 3KOCUCTeMbI CBOeH 1
MeCTHOCTH»
CeMuHap no TeMe «OcHOBHBIE OMOMBI
70-71 2
cyuin».bruoreorpadpuyeckre 06J1acTu
Tema 9.3. BsaumooTHo1eHUs opranu3mMa u cpefibl (11 yacos)
79 EctecTBeHHbIe coobuiecTBa. CTPYKTypa eCTECTBEHHBIX 1
COODIIEeCTB
73 AbuoTtuyeckue dpaktopsl TemnepaTypa 1
74 AbuoTtuyeckue paktopbl. CBET 1
7t AbuoTtuyeckue pakTopsl. BaaxkHocTb. MoHU3MpYIOILEE 1
M3JyYEeHUeE.
76 MHTEHCUBHOCTB JlelcTBUs daKTopa 1
77 B3auMogelicTBre GaKkTOpOB 1
-8 CemuHap no tTeMe «Bo3aeicTBue aOMOTUYECKUX 1
(baKTOpPOB HAa OpraHU3MbI»
79 BuoTryeckue GpakTophl cpejibl 1
30 JlabopaTopHas paboTta «HMi3yyeHure npucnoco6JeHHOCTH 1

OpPraHM3MOB K BJUAHHUIO PA3JITUIHBIX 3KOJIOTUIECKUX




bakTOpOB»

U,el'II/I MU TAaHHA. HpaBI/I.Ha 3KOJIOTHYE€CKHUX

81 1
nupaMu.CMeHa 3KocucTeM

82 [IpakTHyeckas paboTa «PelieHue 3K0J10TM4eCKUX 1 1
3afau».3auyéT

Tema 9.4. B3aMOOTHOLIEHUS] MEX/AYy OpraHrM3MamMu (6 4acoB)

83 ®opmMbl B3aUMOOTHOUIEHUU. [I03UTUBHbIE OTHOILIEHUS 1

84 AHTHOMOTHYECKHE OTHOIIEHHUSA., XHIITHUYECTBO 1

85 [lTapasuTusm 1

86 KoHKypeHLUs 1

g7 CeMmuHap 1o TeMe «B3aMMOOTHOIIEHUS MEXAY 1
OpraHM3MaMu»

88 3auért 1 1

Pazdena 10 - Buocgepa u yenosek (12 yacos)
Tema 10.1. B3auMocBsi3b NpUpPOAbI U 001ecTBA. bruosiorus oxpanbl npupo/ibl (10 yacoB)

Bo3zjieiicTBYe YesioBeKa Ha MPUPOAY B Ipoliecce

89 1
CTAHOBJIEHUA 00111ecTBa

90 [IprpoHbIe pecypchl U UX UCII0JIb30BaHHE 1

[TocnencTBUA X03AMCTBEHHOW 1€ TEIbHOCTH YeJlI0BeKa

91 [IJIS1 OKpY>Kalolller cpesibl. 3arpsi3HeHUs OKpY KaroLien 1
cpejbl

92-93 BivsiHMe yesl0BeKa HA paCTUTEJbHBIA U )KUBOTHBIA MUD | 2

94 PaJlnoaKTUBHOE 3arpsisHeHue 6uocdepsl 1

95.96 OxpaHa nNpypo/ibl ¥ IepCleKTUBb] PallMOHAIBHOTO 9
PHUPO/I0I0JIb30BAHUSA

97 CeMmuHap Ha TeMy «brocdepa 1 yes0BEK» 1

98 3auért 1 1

Tema 10.2. BuoHuka (2 yaca)
99. BuoHMKa Kak HayHoe 0060CHOBaHME UCI0JIb30BaHUE
00 OMO0JIOTUYECKUX 3HAHUM /I/1S1 pellleHUs UHXXeHEePHbIX 3a4a4 | 2

W pa3BUTHUS TEXHUKHU

101 U TOroBeI¥ YPOK 3a KypcC 1

102 W ToroBass KOHTpOJIbHas paboTa 1 1

Bcero 102 11
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